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Alerting Abstract: JP A 

The polyester comprises (A) acid components comprising 50 - 95 mol. % terephthalic acid and 50 - 5 
mol. % isophthalic acid and/or phthalic acid and (B) a glycol component comprising a 2 - 5C glycol. It 
has an SG of upto 1.350 as measured by Micro Raman spectrography for the sample after heat-treatment 
at210deg. Cfor2mins. 

Typically the polyester has a melt bonding temp, of 200 - 240 deg. C and a moderate crystallinity as 
measured by the SG of upto 1.350 by Micro Raman spectrography. The polyester having its high SG 
enhances the crystallisation after the prepn. of the can to degrade the material. The polyester is opt. 
blended with a lubricant (e.g. CaC03, etc.) to improve the laminating workability or is surface treated 
by eg. corona discharge for improving adhesion with the metal. 

USE/ AD VANTAGE - The polyester coated on a metal plate is melt bonded firmly with the metal and 
compatible with the deformation of the metal withour breaking during drawing working in the steps for 
making cans. It withstands the heat-treatment after the prepn. of cans. It has high resistance against 
change in the flavour of foods in the can. 

International Classification (Main): B32B-015/08 (Additional/Secondary): C08G-063/18, C08G- 
063/183, C08J-005/18, C08L-067/02 
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(54) POLYESTER FILM FOR COATING INTERIOR OF METAL CAN AND METAL CAN 

(57)Abstract: 

PURPOSE: To prevent peeling or cracking and to improve flavor resistance by forming a film 
of a polyester material having the acid content of specific ratios of isophthalic acid terephthalic 
acid and/or orthophthalic acid, and glycol content of specific number of carbons, heat treating 
it, and setting its specific weight by a MicroRaman method to a specific value or less. 
CONSTITUTION: The acid content of polyester film for coating the interior of a metal can 
contains 50 - 95 mol% of telephthalic acid, and 50 - 5mol% of orthophthalic acid, and glycol 
content of 2-5C, and its specific weight by a MicroRaman method when it is heat treated 
under temperature conditions of 210°C and 2 minutes is set to 1.350 or less. When the film is 
laminated on the inner face of the can, the film is laminated on a metal plate before it is 
molded in a can shape, and entered to a can manufacturing step. Accordingly, the operations 
are largely simplified to enhance its productivity. 
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Claims 

1. A metal can lining polyester film characterized in that it is made of a polyester raw material 
comprising 50-95 mol% of terephthalic acid and 50-5 mol% of isophthalic acid as its acidic elements 
and/or orthophthalic acid and 

glycols with a carbon number 2 ~ 5 as its glycolic elements, and 

its specific gravity measured by means of Micro Raman method is 1.350 or lower after treated 
thermally under the temperature condition of 210°C for 2 min. 

2. A metal can that utilizes the polyester film in Claim 1 as a lining. 

Detailed explanation of the invention 
Industrial application field 

The present invention pertains to a metal can lining polyester film with an excellent heat-resisting 
property and is stable to odors (a flavor-proof property). In particular, it pertains to a metal can lining 
polyester film that is stable regardless of the variety of environments it is exposed to during the metal 
can manufacturing process in that such flaws as exfoliation and cracks in the inner surface of a can 
product are unlikely and a metal can that utilizes said film for lining. 

Prior art 

Due to advancements in can making technology and can materials technology, production of cans for 
foods, especially beverages, is expanding drastically. Al, Fe, and bimetal composite materials, for 
example, are used as materials for those metal cans; and can bodies are manufactured by means of 
punching, drawing, and ironing, for example. A lining material is affixed to the inner surface of a metal 



* [Numbers in right margin indicate pagination of the original text.] 
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can manufactured in said manner in order to prevent the content from losing its taste and flavor while 
preventing the can material from becoming corroded. 

As a metal can lining material, a material that is nontoxic and tolerant of heat sterilization processing 
with little eluted substances must be used, and that it must have good adhesiveness to the metal can and 
good workability as well as an excellent flavor-proof property. As such, a polyvinyl chloride system 
resin has long been used as material can lining material of this kind, and said [resin] is affixed to the 12 
inner surface of the can by means of a spray-coating technique. 

However, the polyvinyl chloride system resin is problematic not only in that a chlorine gas is 
generated when it is burned, but it also has a hygienic problem due to its insufficient barrier property. 
On the other hand, the spray-coating method itself is disadvantageous in that because it involves 
complicated operations in terms of process, the production cost becomes high. Due to the reasons given 
above, the polyvinyl chloride system resin spray-coating technique is not necessarily satisfactory, and 
there are demands for techniques that would replace said [spray-coating technique] as the current 
situation. 

Problem to be solved by the invention 

Given said situation, the present inventors examined a variety of techniques that would replace the 
spray-coating and came up with a policy to laminate a plastic film on the inner surface of a metal can to 
see if it would work. However, it is difficult to choose a film to be used for said lamination because all 
of the aforementioned characteristics that are required of a metal can lining material have to be satisfied. 
As such, it can be said that success or failure of the aforementioned policy depends on the selection [of 
the lining material] . The present inventors conducted rigorous examinations in order to present a metal 
can lining film that would satisfy all the requirements, especially an inexpensive [lining film] that would 
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prevent the taste and the flavor of a food from being compromised, before completing the present 
invention. 

Means to solve the problem 

That is, the present invention presents a metal can lining polyester film, whose gist lies in the point 
that it is made of a polyester raw material comprising 50 ~ 95 mol% of terephthalic acid and 50-5 
mol% of isophthalic acid as its acidic elements and/or orthophthalic acid and glycols with a carbon 
number 2 ~ 5 as its glycolic elements, and its specific gravity measured by means of Micro Raman 
method is 1.350 or lower after treated thermally under the temperature condition of 210°C for 2 min, as 
well as a metal can on which said film is affixed internally. 

Function 

When the spray-coating is used, because the polyvinyl chloride system resin is sprayed on the inner 
surface of the can after the can is manufactured, the spraying operation has to be carried out for each 
metal can, so that improvement of the productivity is limited. To the contrary, when a film is laminated 
on a metal plate, because a technique in which the film is laminated on the metal plate before it is 
formed into the can shape prior to the can making step can be adopted, the operations can be simplified 
significantly, so that the productivity can be improved. As such, it was expected that the lining material 
would be able to be affixed the inner surface of the metal can economically. As for the specific 
technique for laminating the film on the metal can, a decision may be made arbitrarily that the 
lamination is carried out during the manufacturing of the metal can, or the film is laminated in a 
separated step after the metal can is manufactured. 

However, the film laminated in said manner is subjected to severe deformational machining together 
with the metal plate, and it is further subjected to heat generated due to plastic deformation of the metal 

4 



plate or intense heat that is applied when printing on the outer surface of the metal can and during the 
sterilization processing of the food. Thus, the film characteristics must not be damaged when put 
through said steps. In other words, it is critical that sufficient flavor-proof property, adhesiveness to the 
inner surface of the can, and protection against corrosion are retained even when going through the 
can-making, printing, and sterilization steps. 

Stabilities of the respective characteristics were examined of a variety of plastic films from the 
aforementioned viewpoints, and it was confirmed that many general-purpose materials, such as 
polyolefin and polyamide, were not sufficient in terms of heat-resistance and aroma-retaining properties; 
and that a polyester film was most suitable. 

Incidentally, when laminating the polyester film on the metal plate, if an adhesive is used, the 
toxicity and heat-resistance of the adhesive become issues, and that it is also possible that the laminated 
film may fall off due to deterioration of the adhesive over time. Also, the cost of the laminate increases 
when an adhesive is involved as a matter of course. Thus, in the present invention, a polyester film was 
selected based on a standard that the film must be able to be laminated on the inner surface of the metal 
can without using any adhesive, that is, it must be able to be fused. When various kinds polyester films 
were actually fused to the metal plate, it was confirmed that it they were able to be laminated (fused) 
onto the 13 

metal plate, and it was found that amorphous [films] were preferable in many respects. 

That is, it was found that while a crystalline polyester became amorphous as its crystallinity was lost 
when laminated, the laminated film fell off, or cracks were created, as it became brittle as crystallization 
progressed as heated during the can-making, printing, and heat sterilization steps. Thus, in the present 
invention, further examinations were conducted in search for an amorphous polyester with minimal 
crystallization problems attributable to heat history subsequent to the can-making step or a polyester 
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with a low level of crystallinity, and the metal can lining polyester film of the present invention with the 
aforementioned configuration was completed as a result. 

The present invention will be explained in further details below with the inclusion of explanations of 
the experiments. First, as the basic characteristics, it is critical for the film to have excellent taste- and 
flavor-retaining performances. Aroma- retaining properties of a various kinds of polyesters were 
examined in order to find a polyester film with said [properties], and the results shown in Table 1 were 
obtained. 
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Notes 




EG: ethylene glycol 
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PG: propylene glycol 
DEG: diethylene glycol 
1 ,4-BG: 1 ,4-butylene glycol 

NPG: neopentyl glycol 

5 CHDM: cyclohexane dimethyl alcohol 
1,6-HD: 1,6-hexanediol 

TPA: terephthalic acid 
IPA: isophthalic acid 
SA: sebacic acid 

6 Aroma-retaining property evaluation 

O: Excellent O: Good A: Somewhat poorX: Poor 
Numbers in the table indicate molar fractions. 

The results indicated that polyester films containing TPA or a mixture of TPA and IPA as acidic 
element and 1 or more kinds of elements selected among EG, PG, and 1,4-BG as glycolic elements had 
a particularly superior flavor-proof property. To the contrary, it was found that polyester [films] 
containing a sebacic acid as acidic element and polyester films containing 1,5-HD as glycolic element 
should be eliminated from the viewpoint of [having poor] flavor-proof property. 

On the other hand, of the aforementioned polyester films with a good flavor-proof property, polyester 
films that contains 100% TPA as acidic element yet no IPA as acidic element show intense crystallinity. 
As such, crystallization progresses due to the heat environment after the lamination, and exfoliation and 
cracks are likely to take place. Therefore, a polyester film that contains only TPA as acidic element 
cannot be adopted when post-lamination thermal deterioration is taken into consideration. In addition, 
because the polyester film pertaining to the present invention needs to be fused to the metal can, a film 



that maintains a stable quality without becoming dissolved at the fusing temperature (usually, 
200-240°C) must be used. However, because the fusion itself cannot be achieved or becomes unstable if 
[the film] does not melt to some extent, its is desirable that the melting point is 240°C or lower. 

Polyester films that satisfied the aforementioned various requirements were further examined, and a 
polyester film comprising 50-95 mol% of terephthalic acid and 50-5 mol% of isophthalic acid as its acid 
elements and/or orthophthalic acid and glycols with a carbon number of 2-5 as the glycol component 
was found to meet the aforementioned requirements. However, because satisfying the aforementioned 
requirements still retains the risk that the crystallinity might be increased under the heat environment 
that follows the can-making step, depending on combinations and compositions of the acidic and 
glycolic elements, the ratio between the aforementioned acidic and the glycolic elements must be 
adjusted as needed within the aforementioned mixing ratio range. Here, a measure to be used for 
adjusting the mixing ratio is the specific gravity (measured by means of Micro Raman method) obtained 
when the polyester film is treated under the following heat treatment condition. 

Heat treatment condition of 210°C x 2 min 

That is, in the case of the polyester film pertaining to the present invention, it is essential that the 
specific gravity after the aforementioned heat treatment is 1.350 or lower. If the specific gravity exceeds 
1.350, excessive crystallization progresses in the heat environment that follows the can-making step, and 
deterioration of the material will occur. 

The basic configuration of the present invention is described above. At this point, such a lubricant as 
calcium carbonate or thyroid may be added for the purpose of improving the workability during the film 
formation step and the metal can lamination step, or such a surface treatment as a corona discharge 
treatment or a chemical treatment may be applied to one surface of the film as needed for the purpose of 
improving its adhesion to the metal plate. Furthermore, an addition of such an additive as a polyester 
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improving agent is also permitted. Furthermore, although an ordinary polyester film has a whitening 
problem when applied with a retort treatment (130°C x 30 min), the whitening problem can be solved if 
a copolyester is added. 

In addition, it is desirable that the polyester film pertaining to the present invention is drawn 
uniaxially or biaxially, whereby damage to the film during the can-making can be reduced by matching 
the direction the film is drawn with the direction it becomes deformed during the can-making. 
Furthermore, it is desirable that the film is 9-50 um thick, or preferably, 20-25 um. If it is thinner than 9 
um, the film becomes likely to break during the can-making process due to its excessive thinness. On 
the other hand, if it exceeds 50 um, the quality becomes too high, which is uneconomical. 

In addition, the aforementioned Al, Fe, and their bimetal materials may be exemplified as materials 
to be used for the metal can to which the polyester film of the present invention is affixed, and the metal 
can of the present invention can be obtained by affixing the film of the present invention to its inner 
surface according to the aforementioned steps. Here, it is recommended to apply an Sn plating to the 
applicable part of the outer surface of the metal can material for the purpose of improving the 
workability during the drawing processing. 

Application examples 

(i) Homopolymer: TP A/EG = 100/1 00 (wt%) 

(ii) Copolymer: TPA/IPA/EG = 78/22/100 (wt%) 

(iii) Biaxially drawn film made of a copolymer comprising TPA/IPA/EG = 78/22/100 (wt%) /5 
When specific gravity (S. G) of the aforementioned polymers (i) and (ii) or the film in (iii) were 

measured using the Micro Raman method, the results shown in Table 2 were obtained. 
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TABLE 2 
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Key: 1 Homopolymer 

2 Copolymer 

3 Biaxially drawn film 

4 Amorphous part 

5 Crystalline part 

6 Specific gravity 



Then, when specific gravities of polyester films of various compositions and those of films that were 
obtained by applying a heat treatment to said films under the following conditions [were composed], the 
results shown in Table 3 were obtained. 



Heat treatment condition of 210°C x 2 min 
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Note) OPA: Orthophthalic acid 
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Composition 


2 


Acidic element (mol%) 


3 


Glycolic element (mol%) 


4 


Melting point 


5 


Specific gravity 


6 


Before heat treatment 


7 


After heat treatment 
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Amorphous part only 


9 


Crystalline part only 


10 


Overall 
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Effect of the invention 

The present invention is configured in the aforementioned manner. As a result, a polyester film with 
an excellent flavor-proof property that can be fused to the metal plate, endures the deformation by the 
drawing during the can-making step without being damaged, and is free from exfoliation and cracks in 
the heat environment that follows the can-making step, as well as a metal can with said film as a lining 
can be presented. As a result, a metal can lining technology that utilizes film lamination in place of the 
conventional spray-coating is able to be implemented, and the production cost of the metal can can be 
reduced. 
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